Abstract: Mindfulness-based cognitive therapy (MBCT) was developed as a psychological intervention for individuals at risk of depressive relapse. Possible mechanisms of change for this intervention are in line with its theoretical underpinnings, and include increases in mindfulness and/or decreases in negative repetitive thoughts. This review provides an overview of current trends in MBCT research, including efficacy and questions regarding the specific effects of MBCT in light of recent comparisons with structurally equivalent control conditions, mechanisms of change, and moderators of treatment outcome. In addition, future directions are discussed, such as challenges with training an adequate number of therapists and disseminating this therapy.
Introduction
Major depressive disorder (MDD) is characterized by pervasive and persistent low mood and lack of interest in normally pleasurable activities. These features are accompanied by a range of additional symptoms, such as poor appetite or overeating, insomnia or fatigue, low energy, low self-esteem, feelings of worthlessness or guilt, difficulty concentrating, and recurrent thoughts of death. 1 MDD is highly prevalent, and is associated with considerable impairment in social, occupational, and other important areas of functioning, leading to significant economic and service burdens worldwide. 2 Depression has become a significant health issue, partly because it tends to run a relapsing course. 3 At least half the individuals who have experienced one major depressive episode are at risk of one or more additional episodes, and 80% of people with a history of two episodes are likely to have another recurrence. 1, 4 As a result of the challenging nature of treating this disorder, mindfulness-based cognitive therapy (MBCT) was developed to reduce depressive relapse.
MBCT was developed from a model of cognitive vulnerability that stated that individuals who experience depressive relapses have different patterns of negative thinking from those who do not experience relapses. According to the model, for those who have previously experienced relapses, small negative mood shifts may produce recurrence, because they can activate patterns of depressive thinking that are similar to the thoughts experienced in previous depressive episodes. 5 MBCT encourages individuals with MDD to become more aware of their internal events (ie, thoughts, feelings, and bodily sensations) and to change the ways in which they relate to these thoughts. For example, individuals are encouraged to view their thoughts as passing events in the mind, rather than treat them as reality. Disengaging from automatic negative cognitive patterns, such as rumination, reduces the future risk of relapse.
The present review
Given the popularity of third-wave behavior therapies characterized by such concepts as mindfulness and acceptance, a review of current trends and future directions of MBCT is required to provide an overview of the state of the research to date. This review presents current research pertaining to the efficacy of MBCT, especially as it relates to comparisons with active-control conditions (ACCs), mechanisms of change for this therapy, and moderators of treatment outcome, and concludes with a discussion of dissemination. This narrative review of trends and developments in the field aims to inform clinical practice and provide directions for future research.
Efficacy of MBCT
There is consistent empirical evidence in support of using MBCT to decrease the risk of depressive relapse. Beginning with the initial trial of this intervention in 2000, 145 individuals who were in remission or recovery from major depression were randomized to either an 8-week course of MBCT or treatment as usual (TAU). Participants were followed for 1 year, and the results indicated that of those randomized to MBCT, only 40% relapsed during the follow-up period compared to 66% of those in the TAU group. 9 In 2008, a follow-up study of 123 patients in remission or recovery from major depression who were randomized to either maintenance antidepressant medication or medication plus MBCT showed that the MBCT group had a significantly lower relapse rate over 15 months than the medication-alone group (47% vs 60%). Also within this study, MBCT was associated with a reduction in depressive and comorbid symptoms and an increase in quality of life. 10 These results were replicated more recently in 2010 by Segal et al. 11 In addition to empirical trials, MBCT has emerged as an effective therapy option in systematic reviews and metaanalyses. A systematic review conducted by Coelho et al 12 in 2007 evaluated the results of four studies that compared MBCT plus TAU to TAU alone. 9, [13] [14] [15] [16] The results of this review culminated in the conclusion that for individuals who have experienced three or more depressive episodes, MBCT is a positive adjunct to TAU. The authors did qualify this conclusion by noting that there may be issues with control groups, so this conclusion should be interpreted with caution. Specifically, the trials in this review compared MBCT to TAU, which can only indicate whether some kind of additional treatment action results in a positive change. The trials did not compare MBCT to other nonpharmaceutical treatments or similar group settings, making it difficult to identify any specific effects of MBCT.
Specifically, in their 2015 systematic review and metaanalysis, Clarke et al examined the effects of nonpharmacological interventions on depressive relapse prevention. 17 Their review culminated in the conclusions that at 12 months, MBCT, CBT, and interpersonal psychotherapy were each associated with a significant reduction in relapse compared to active and inactive controls. However, the authors concluded that MBCT's efficacy may be 1) limited to participants who had recovered from their depression via pharmacological means and 2) a nonspecific effect of treatment. Considering the homogeneity of the trials in this review (ie, the structure, content, and delivery of MBCT) and that the majority of participants were individuals who responded well to pharmacological treatment for depression, the literature could be further developed by testing MBCT with diverse patient populations and varying the treatment delivery.
One of the newer trends in the study of MBCT is the extension of examining depressive relapse as the primary outcome variable to examining depressive symptoms as an outcome variable. In 2014, Strauss et al 18 conducted a meta-analysis of randomized controlled trials evaluating mindfulness-based interventions for individuals with current anxiety or major depression. This analysis of 12 studies demonstrated a significant effect associated with MBCT compared to control conditions and MBSR for primary symptom severity for those with current depression. This particular analysis provides strong evidence for the effectiveness of 
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MBCT for depression MBCT with individuals who are currently experiencing a major depressive episode, in addition to the strong evidence in support of MBCT for those who are currently in remission.
Efficacy of MBCT compared to active-control groups
Since Coelho et al 12 conducted their systematic review in 2007, new research comparing MBCT to more appropriate control groups has been published. There are early indications that although MBCT is effective, it may not be superior to control groups intended to be structurally equivalent. Six studies that have compared MBCT to carefully designed ACCs have demonstrated mixed findings for significant group differences for depressive relapse [19] [20] [21] and depressive symptoms. [22] [23] [24] Studies that included depressive relapse as a primary outcome variable have typically indicated no difference between MBCT and ACCs. For instance, in a large-sample randomized controlled trial with participants who had had three or more episodes of recurrent MDD, Williams et al compared MBCT to cognitive psychological education and TAU. 21 The results of this trial showed that MBCT was superior in preventing relapse for individuals who had experienced childhood trauma, but that MBCT did not show a significant advantage over the active-control or TAU groups for the whole sample. The authors suggested that the significance of childhood trauma was in line with previous studies showing that MBCT had more positive effects for vulnerable populations. 9, 11, 14 Moreover, in 2015 Shallcross et al compared MBCT to a structurally equivalent ACC for patients in remission from MDD with residual depressive symptoms. 20 A total of 92 participants were randomly assigned to either condition, and the results showed that MBCT did not differ from the ACC on primary or secondary outcome variables, including rate of depression relapse, symptom reduction, and life satisfaction.
Conversely, one study has shown more positive results comparing MBCT to an ACC. Meadows et al examined a sample of approximately 200 nondepressed individuals with a history of three or more depressive episodes to determine if MBCT was superior to an ACC in reducing depressive relapse. 19 Results showed that MBCT combined with depression-relapse active monitoring was superior to depression-relapse active monitoring alone in reducing depressive relapse/recurrence over 2 years of follow-up.
With respect to the trend of measuring depressive symptoms as the primary outcome variable, MBCT also has mixed outcomes relative to ACCs. A recent randomized controlled trial published in 2016 by Eisendrath et al compared MBCT to a health-enhancement program (physical fitness, music therapy, and nutrition education) in addition to TAU in a sample of individuals with treatment-resistant depression. 24 Results showed that relative to the health-enhancement program, MBCT was associated with a significant reduction in depression-symptom severity and a significant increase in treatmentresponse rates. In 2015, Chiesa et al compared MBCT to a psychoeducation control group with positive results. 23 A total of 43 patients with MDD who had not achieved remission following the use of antidepressants were randomly assigned to receive either MBCT or a psychoeducation program designed to be structurally equivalent. Patients in the MBCT group had significantly larger improvements in depressive symptoms, as well as for quality of life and mindfulness.
Conversely, Manicavasgar et al randomly assigned a total of 45 participants who met criteria for current MDD to either an 8-week MBCT or CBT group. 22 Both groups reported significant improvements in depression and anxiety; however, there were no group differences in outcomes for the two treatment conditions. Perhaps these discrepant findings were related to the patient population, ie, those who had not responded previously to pharmacological treatments. Many of the previous trials included individuals who had used antidepressants to assist them in their remission. This variation in findings highlights the need for additional study. In line with this need, one additional study protocol has been identified that compares MBCT to a psychoeducational intervention. 25 In summary, additional research comparing MBCT to ACCs must be conducted, in order to evaluate further the efficacy of this treatment.
Evaluating mechanisms of change
A current trend in psychotherapy research in general is the identification of mechanisms of change for new and existing interventions. 26, 27 Despite the mixed findings when comparing MBCT to ACCs, the preliminary evidence of MBCT's effectiveness warrants this type of research, and few studies have directly examined how and why MBCT works for recurrent depressive episodes. The examination of the mechanisms by which this intervention is effective can aid in understanding the processes that lead to therapeutic change, and can aid in further development and refinement of MBCT. Additionally, this understanding can help in identifying patients for whom this therapy would benefit and perhaps to shed light on the disparate findings mentioned earlier.
Two recent systematic reviews have been conducted to examine mechanisms of change underlying MBCT. In a 2015 review, van der Velden et al evaluated the state of the research in this area and reviewed 23 clinical trials of MBCT for the treatment of recurrent MDD. 28 Studies were included if they were clinical trials examining meditation or mechanisms in MBCT for MDD, the participants were 18 years or older, and MBCT was conducted in accordance with the manual. 29 The authors examined several theoretical mechanisms of change relevant to depression that were based on the MBCT manual: increased mindfulness, meta-awareness (ie, the mind's ability to observe itself), self-compassion, decreased rumination, worry, and cognitive reactivity. Of the 23 studies included, 12 trials showed that MBCT-treatment outcome was associated with or predicted by changes in mindfulness, rumination, worry, self-compassion, decentering, and/or meta-awareness. Two studies found that increased mindfulness mediated treatment outcome, two studies found decreased rumination mediated outcome, and two studies found decreased worry mediated outcome. Lastly, one study showed that increased self-compassion mediated relapse risk and reduced the relationship between cognitive reactivity and relapse risk. There were two trials that failed to find any effect for mindfulness or rumination, and the authors suggested that this may have been due to a lack of therapist competence or fidelity to the MBCT manual. Few trials reported on therapist adherence; therefore, it is difficult to know whether a lack of treatment fidelity could be a contributing factor to a lack of effect for mindfulness and/or rumination. This review culminated in the conclusion that changes in cognitive variables, such as mindfulness, worry, meta-awareness, and self-compassion, are associated with reductions in relapse risk and depressive symptoms, and thus may be mechanisms of action for the positive effects of MBCT.
A systematic review and meta-analysis conducted by Gu et al in 2015 30 evaluated mechanisms of action underlying both MBCT and MBSR. Inclusion criteria were different from van der Velden et al's review, 28 ie, that studies were included if their outcome variables assessed mental health and well-being, rather than specifically for MDD. In addition, studies were included even if they used adapted versions of MBCT or MBSR. For inclusion, studies must also have included MBCT or MBSR in a mediation analysis. These two mindfulness-based approaches were collapsed into one intervention category. A total of 20 studies were included in this review, and of these only nine included depressive symptoms as an outcome variable. Other outcomes included anxiety, stress, mood state, quality of life, and anger expression. The 20 studies were all included in the narrative review examining mechanisms of change, and then were further broken down using two-stage meta-analytic structural equation modeling to determine whether particular mechanisms of change mediated the impact of MBCT and/or MBSR on clinical outcomes. Twelve studies were included in the quantitative analysis of mindfulness, and six studies were included in the quantitative analysis of repetitive negative thinking. The results of the narrative review showed strong and consistent evidence for cognitive and emotional reactivity, moderate and consistent evidence for mindfulness and repetitive negative thought, and preliminary but insufficient evidence for selfcompassion and psychological flexibility as mechanisms of change within mindfulness-based interventions for clinical and nonclinical outcomes. The results of the two modeling analyses showed that both mindfulness and repetitive negative thought were significant mediators of the effect of MBCT/ MBSR on mental health outcomes, including anxiety, depressive symptoms, general psychopathology, stress, and negative affect. These findings provide evidence that mindfulness is likely an influential factor in the effectiveness of MBCT for psychopathology.
The identification of mechanisms of change and mediators in psychotherapy research is valuable for providing an evidence-based explanation of how treatments work. Understanding the processes by which MBCT works will assist in potentially refining the intervention. The existing research examining mechanisms of change in MBCT have been summarized in two recent systematic reviews. Both of these papers provided strong evidence that increased mindfulness and decreased negative repetitive thought (ie, rumination) are processes that mediate the association among mindfulnessbased interventions and treatment outcome. There is also support for such mechanisms as meta-awareness, selfcompassion, and cognitive reactivity; however, the number of studies examining these variables is more limited. It is encouraging to see that the mechanisms that emerge as significant mediators are theoretically in line with the development of MBCT; however, an important line of future research will be to continue to design rigorous studies that include assessments over the course of treatment, in order to obtain consistent high-quality evidence for potential mediators. 26, 27 In 2015, van der Velden and Roepstorff discussed the lack of literature examining the underlying neural mechanisms of MBCT. 31 They appealed to clinicians and neuroscientists to collaborate, in order to understand further the neural processes by which MBCT works. These types of investigations will certainly assist in a greater understanding of MBCT and in predicting clinical outcomes.
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Moderators of treatment outcome
Along with the examination of mechanism of change, there have been a few studies that investigated possible moderators of MBCT outcome. Early research in 2000 and 2004 by Teasdale et al found that for patients with three or more previous episodes of major depression, MBCT significantly decreased the risk of relapse. 9, 14 This effect was not found for participants who had had fewer depressive episodes. Kuyken et al in 2010 evaluated moderating variables, including demographics, severity of depression, and depression recurrence, and found that sex was a significant moderator, such that female participants fared better on a depression inventory at 15-month follow-up compared to males. 32 The authors did note that there was a very small number of males in the study, so this result should be interpreted with caution, especially given that no significant sex effects had been found in earlier evaluations. 9, 14 None of the other moderators significantly predicted MBCT outcome. Finally, as noted earlier, MBCT was found to be more effective than an ACC for those who had experienced childhood trauma, but not the rest of the sample; 21 therefore, the presence of a history of childhood trauma or other variables causing increased vulnerability may moderate outcome, but replication is warranted before drawing firm conclusions.
Dissemination
Taken together, the evidence points to MBCT as an empirically supported intervention that reduces the risk of relapse in individuals with recurrent depression (notwithstanding the recent comparisons with structurally equivalent ACCs). In order to fully optimize the use of this treatment, there must be a critical mass of trained practitioners to deliver it. There is a concern that dissemination is challenged by difficulties in implementing this program in a widespread manner and training a sufficient number of MBCT practitioners. 33 Five-day intensive training courses in MBCT are available in several locations, such as Toronto's Centre for Mindfulness Studies (www.mindfulnessstudies.com) and the Omega Institute in New York State (www.eomega.org). In order to be trained in the delivery of MBCT, clinicians must be licensed clinicians in mental health, clinicians in training, or researchers interested in learning more about this topic. Participants must also be familiar with CBT, depression and related mood disorders, and running group-therapy sessions. In addition, Segal et al 29 require MBCT therapists to have their own regular, daily mindfulness practice. Their justification is that patients will likely have difficulties with their own practices, and practitioners will be better able to help if they have more than just an intellectual knowledge of mindfulness. Adherence to a daily practice is critical: in a sample of patients with a history of three or more major depressive episodes completing an MBCT program, Crane et al showed that those who completed formal mindfulness practices at home 3 or more days a week were half as likely to have depressive relapse as those who engaged in less frequent formal practice. 34 These results were not found for informal mindfulness practice, which typically includes present-moment awareness and focus on daily activities, such as eating or walking. Ongoing daily formal mindfulnessmeditation practice (ie, setting aside a particular time to sit and meditate) may be difficult for patients and even some clinicians to develop and maintain, and this prerequisite may make it challenging for practitioners to sign up for training and/or to continue to use MBCT in their own clinical practice.
In order to lead an MBCT program, facilitators must have a formal mindfulness practice and be completely aligned with a mindfulness approach, in order to maintain treatment integrity. Given that these are unique requirements, it is necessary to study the training that is delivered to the clinicians, in addition to conducting usual outcome studies. Gibbons et al examined and described their own training program, which they developed to address the unique needs of MBCT facilitators. 35 Ten facilitators with little-to-no mindfulnessmeditation experience participated in the training that included a 2-day retreat, a 4-month period devoted to cultivating a mindfulness practice, and a 5-day MBCT-training program. Following training, the facilitator participants led trial groups with healthy volunteers, and their performance was assessed by both the volunteers and external reviewers. There was also ongoing contact between the facilitators and the training staff as the groups were conducted. Of six facilitators who were evaluated by the external reviewer, four demonstrated treatment adherence to the majority of assessed skills. The volunteer-group participants rated the facilitators as effective and found the groups engaging. In sum, MBCT training is not only a long and involved process but also requires continual contact with the trainees, in order to ensure adherence to MBCT principles and to support the development of mindfulness practices.
A positive development in dissemination is MBCT becoming the treatment of choice for recurrent depression in the UK National Health Service (NHS). 
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MacKenzie and Kocovski in 2010 advocating for the use of MBCT; however, they noted that general practitioners reported that they only had limited access to this treatment, and often chose to prescribe medications, despite believing other options may be more effective. 36 Because the NHS now recommends MBCT, there is a greater need to provide appropriate and ongoing training that also addresses the need to provide cheap and effective interventions. A balance must be sought between the financial necessities of such a system and providing training of high fidelity and adherence to the original program, and Marx et al developed such a training program to address this issue. 37 This program consisted of initial training, interviews with training staff, supervised cofacilitation of a group, retreats, and 2-day workshops spread across the year, and results were positive. This training is ongoing in the UK, and is promising for the continued use of MBCT in the NHS.
Given that MBCT is now being integrated into national health policies, it is necessary to consider its cost-effectiveness and whether MBCT has an effect on burden of care. In the UK, Kuyken et al examined cost-effectiveness as one facet of a larger study comparing MBCT to maintenance antidepressant treatment for depressive relapse. 38 The authors found no evidence to support MBCT being superior to the antidepressants, and furthermore found no evidence that MBCT was more cost-effective than medication. Despite the lack of support for MBCT being a cost-effective alternative to pharmacological interventions, it may lessen the burden of care in primary health care services. Kurdyak et al examined administrative health data from Ontario, Canada to determine whether individuals considered high utilizers of primary health care use fewer resources following exposure to MBCT. 39 The authors examined health care utilization before and after individuals received either MBCT group therapy or traditional non-MBCT group therapy. The results indicated that MBCT was associated with a significant reduction in utilization for nonmental health care, in nonpsychiatrist specialist visits, and in psychiatrist visits.
Another way in which the developers of MBCT have been able to disseminate their treatment protocol was to present it via the Internet. First, there is an online training portal (www.mindfulnoggin.com) designed to support practitioners in using MBCT skills with their clients. Coupled with this service for therapists, there is also an Internet-based selfhelp version of MBCT. This version, Mindful Mood Balance (MMB), 40 was evaluated using a group of 100 recurrently depressed patients, and the program was associated with significant reductions in depressive symptoms at 8 weeks. 41 In a quasiexperimental study, MMB was also compared to TAU in a sample of over 200 recurrently depressed patients. 42 The patients who used MMB reported a significant reduction in their depression severity, and there was evidence that these treatment gains were maintained in the 6-month follow-up. Patients also reported significant changes in rumination and mindfulness.
Furthermore, the authors have written self-help books to assist in disseminating MBCT. 45 Compared to a waiting-list control group, those who used the book reported significantly reduced depressive symptoms, anxiety, and stress. Participants in the book group also reported significant improvements in life satisfaction, mindfulness, and self-compassion. A valuable future line of inquiry will be to continue to conduct efficacy studies of these workbooks. A similar concern to the question of efficacy of self-help methods is that there is very little evidence to support the effectiveness of MBCT when delivered in the community. One group of researchers successfully recruited individuals with partially remitted depression using community advertisements, and showed that MBCT was associated with improved emotional reactivity to social stress, and that negative repetitive thought and increases in mindfulness were significant mechanisms of change in this sample. 46, 47 Despite the promising findings, additional evidence is required.
Future directions and conclusion
MBCT was developed as a psychological intervention for individuals at risk of depressive relapse. As promising as the evidence in support of MBCT is, it is not without limitations. First, the efficacy literature includes some disparate findings for the efficacy of MBCT compared to structurally equivalent ACCs. There are few of these studies; therefore, additional research is warranted prior to coming to any strong conclusion. In addition, the evidence for mechanisms of change remains limited. There is growing evidence for increased mindfulness and decreased negative repetitive thought as mediators of change; however, rigorous treatment-dismantling studies are still required to make clear and confident conclusions about how MBCT works. Further, considering the limited research on treatment moderators, expanding the research focused on for whom MBCT works best is another worthwhile future direction.
Consumers of the research literature in this area are concerned that many of the controlled trials are being conducted by the developers of MBCT. While many articles are authored by one or more of the original MBCT developers, it does appear that the state of the empirical literature is expanding. New impartial researchers are examining more varied outcomes and more diverse mechanisms of change. As such, these researchers are becoming increasingly involved with this intervention's efficacy evaluations, and this will likely reduce existing concerns of bias. Nonetheless, additional independent evaluations are encouraged, as this can only serve to improve the existing research base.
As a result of these limitations, it is difficult to draw strong conclusions in systemic reviews and/or meta-analyses to determine the specific effects of MBCT and to determine precise effects for homogeneous groups of patients. Despite these shortcomings inherent in evaluations of new treatments, the existing evidence appears to be supportive of MBCT. A logical step in the continuation of this research is to ensure that an adequate number of clinicians and researchers are trained in MBCT, and to encourage them to conduct controlled trials with appropriate comparison conditions. Additional research on MBCT delivered in the community as well as through self-help modalities may also be helpful, especially considering the issues of dissemination. Less resource-heavy self-help treatments, such as the Internetbased MMB, will provide mental health consumers with effective therapy without heavily taxing clinicians.
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